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$ut$ ( $t$ , x)+u( $x$ ) $ou_{e}(t, x)=\mu$ u ae(t, $x$ ), (1)
$u(0, x)=g(x)$ (2)
$(t>0, -\infty<x<+\infty)$ . , $\mu>0$ .
,
$O_{\acute{\mathrm{t}}}(t,x)=\mu O_{xx}^{\cdot}(t, x)$ (3)
$U(0, x)= \exp(-\frac{1}{2\mu}\int_{0}^{x}g(\xi)d\xi)$ (4)
. (3)(4)
$U(t, x)= \frac{1}{2\sqrt{\mu r_{\iota}t}}\int_{-\infty}^{+\infty}\exp(-\frac{(x-y)^{2}}{4\mu t})U(0, y)dy$ (5)
. ([3]), $g(x)$ $\vec{.}$ $+\infty$
, ,
$1^{x}1 arrow+\infty 1\mathrm{i}_{\mathrm{l}}\mathrm{n}|\frac{1}{x}\int_{0}^{x}g(\xi)d\zeta|=0$ (6)
, Cole-Hopf , ,
$u(t, x)=-2 \mu\frac{\partial}{\partial x}\log U(t, x)$ (7)
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21 , $g(x)$ , Cole-Hopf
, (4)
$U(0, x)= \exp(-\frac{1}{2\mu}\int_{-\infty}^{x}g(\xi)d\xi)$ (8)
.
, Cole-Hopf .




. , $\frac{d}{dy}(\int_{0}^{y}g(\xi)d\xi)=g(y)$ ,
,
u( $x$ ) $= \int_{-\infty}^{+\infty}g(y)\mathrm{A}_{t}^{\tau}(x, y\grave{)}dy (9)$
. ,
$\mathrm{A}_{\mathrm{t}}^{r}(x, y)=\frac{\exp(-\frac{x-y_{\grave{\mathfrak{l}}^{2}}}{4\mu t}-\frac{1}{2\mu}\int_{0}^{y}g(\xi)d\xi)}{\int_{-\infty}^{\infty}\exp(-\frac{(x-z)^{2}}{4\mu t}-\frac{1}{2\mu}\int_{0}^{z}g(\xi)d\xi)dz}$ (10)
. (6) , . ,
$\mathrm{A}_{t}^{r}(x, y)>0$ , $\int_{-\infty}^{+\infty}\mathit{1}\backslash _{t}^{r}(x, y)dy=1$ (11)
. , $g(x)\geq 0$ $u(t, x)\geq 0$ .
1 , $U>0$ . $u=-2 \mu\frac{U_{x}}{b}$,
$u_{t}=-2 \mu\frac{L_{xt}^{r}}{L},+2\mu\frac{L_{S}^{\mathrm{r}}L_{t}’}{U^{2}},$ $u_{S}=-2 \mu\frac{U_{xx}}{L^{\mathrm{r}}}+2\mu\frac{L_{x}^{2}}{\mathrm{L}^{\mathrm{r}2}}$ ,
$uu_{x}=4 \mu^{2}\frac{U_{x}L_{xx}^{\mathrm{r}}}{L^{\mathrm{r}}2}-4\mu^{2_{\frac{L_{x}^{\mathrm{r}3}}{\mathrm{L}^{\mathrm{r}}3}}},$ $u_{xx}=-2 \mu\frac{c_{xxx}}{L^{\mathrm{r}}}+6\mu\frac{L_{xx}L_{x}}{L^{\mathrm{r}}2}-4\mu\frac{U_{x}^{3}}{U^{3}}$





2.1 $g(x)$ , , , $g(x)\ovalbox{\tt\small REJECT} M$ , , $u(t, x)\ovalbox{\tt\small REJECT} M$
. , $g(x)$ , $a\ovalbox{\tt\small REJECT} g(x)\ovalbox{\tt\small REJECT} b$ ,
, $a\ovalbox{\tt\small REJECT} u(t, x)\ovalbox{\tt\small REJECT} b$ .
22 $g(x)$ (6) . , $u(t, x)$ , $t>0$
, $t,$ $x$ ( $\mathrm{C}^{\infty}$ - ) .
, (3) (4) $U(t, x)$ $\mathrm{C}^{\infty}$ - . Cole-
Hopf (7) , $u(t, x)$ .
22 $g(x)$ . , (1)(2)
u( $x$ ) $x$ .
, (8) , $N_{t}(x, y)$ (10) $\int_{0}^{y}g(\xi)d\xi$ $\int_{-\infty}^{y}g(\xi)d\xi$
. ,
$\mathit{1}\backslash _{t}^{r}(x, y)=\frac{\exp(-_{4\mu t^{4}}^{l-\grave{\mathrm{I}}^{2}}\mapsto--\frac{1}{2\mu}\int_{-\infty}^{y}g(\xi)d\xi)}{\int_{-\infty}^{\infty}\exp(-\frac{(x-z)^{2}}{4\mu t}-\frac{1}{2\mu}\int_{-\infty}^{z}g(\xi)d\xi)dz}$ (12)
. , (11) , $g(x)$
$\int_{-\infty}^{+\infty}\mathrm{A}_{\acute{t}}(x, y)dx\leq C_{\mu}.(g)$ (13)





, $u(t, x)$ $x$ . ,
$\int_{-\infty}^{+\infty}|u(t, x)|dx\leq C_{\mu}.(g)\int_{-\infty}^{+\infty}|g(x)|dx$ (15)
.
2.2 $g(x)\equiv 0$ , $C_{\mu}(g)>1$ , , $C_{\mu}.(g)\neg$. $+\infty,$ $\mu\neg 0\backslash$ ,
, (15) . , ( 3.1).
(14) , .
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2.3 $g(x)$ . (1) (2) $u(t, x)$
$\sup_{-\infty<x<+\infty}|u(t, x)|\leq\frac{C_{\mu}(g)}{2\sqrt{\mu r}}‘\int_{-\infty}^{+\infty}|g(x)|dx$, $t>0$ ,
. , $u(x, t)$ $x$ .
2.1 $g(x)$ , $t>0$ ,
$\int_{-\omega}^{+\infty}|\frac{\partial}{\partial x}\mathit{1}\backslash _{\iota\acute{(}}^{r}x,$ $y)|dx \leq\frac{1}{\sqrt{\mu t}}\{C_{1}.+C_{2}.C_{l^{\iota}}^{1}.(g)\}C_{\mu}.(g)$
. $C_{1},$ $C_{2}$. $t,$ $\mu$ $g\acute{(}x$ ) ,
$C_{\mu}^{1} \acute{(}g)=\frac{1}{\mu}$ $-\infty+\infty|g(x)|dxC_{l^{l}}.(g)$
.
, (12) $\mathrm{A}^{r}\mathrm{t}(x, y)$ ,
$\frac{\partial}{\partial x}arrow’\backslash _{t}^{r}(x,$ $y \grave{)}=-\mathrm{A}_{t}^{r}(x, y)\{\frac{x-y}{2\mu t}$
$+ \frac{\frac{\partial}{\partial x}\int_{-\infty}^{\infty}\exp(-\frac{\mathrm{t}^{x-\sim})^{2}}{4_{l’}\iota t}-\frac{1}{2_{l^{l}}}\int_{-\infty}^{z}g(\xi)d\xi)dz}{\int_{-\infty}^{\infty}\exp(-\frac{(x-z)^{2}}{4\mu t}-\frac{1}{2\mu}\int_{-\infty}^{z}g(\xi)d\xi)dz}\}$
. ,
$- \int_{-\infty}^{\infty}(\frac{x-z}{2\mu t})\exp(-\frac{(x-z\grave{)}^{2}}{4\mu t}-\frac{1}{2\mu}\int_{-\infty}^{z}g(\xi)d\xi)dz$
.
$\frac{\partial}{\partial x}\mathrm{A}_{t}^{r}(x, y)=-\frac{x-y}{2\mu t}\mathit{1}\backslash _{\acute{t}}(X$ , y $+ \frac{1}{2\mu}u$ ( $t$ , x $\mathit{1}\backslash _{t}^{r}(x,$ $y)$ $\acute{(}16$)
. , 23 (14) ,
$| \frac{\partial}{\partial x}\mathit{1}\backslash _{t}^{r}(x, y)|\leq\frac{C_{l^{\iota}}(g\grave{)}}{\sqrt{\mu t}}\{C_{1}+C_{2}.C_{l^{\iota}}^{1}.(’g)\}\frac{1}{\sqrt{\mu\pi t}}\exp(-\frac{|x-y|^{2}}{8\mu t})$
. , $C_{1}=\sqrt{\frac{2}{\mathrm{e}}},$ $C_{2}= \frac{1}{4}\sqrt{\frac{2}{r_{\mathrm{t}}}}$ . ,
$\frac{\partial}{\partial y}\mathit{1}\backslash _{\acute{\mathrm{t}}\acute{\mathfrak{l}}}x,$ $y)= \frac{x-y}{2\mu t}\mathit{1}\mathrm{Y}_{t}^{r}(x, y\grave{)}-\frac{1}{2\mu}g(y)\mathrm{A}_{\mathrm{t}}^{r}(x, y)$ (17)
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24 $g(x)$ , $t>0$ ,
$\int_{-\infty}^{+\infty}$ |u ( $x$ ) $|dx\leq C_{\mu}^{1}.(g)(C_{1}.+C_{2}.C_{\mu}^{1}.(g))\sqrt{\frac{\mu}{t}}$
$|u_{x}(t, x)| \leq(\frac{C_{1}C_{2}}{4\sqrt{2}}+C_{2}^{2}.C_{\mu}^{1}.(g))C_{\mu}^{1}.(g)\frac{1}{t}$
.
, 2.1 . . (16) ,
$\frac{\partial}{\partial x}$ u( $x$ ) $=- \int_{-\infty}^{+\infty}g(y)\frac{x-y}{2\mu t}r\backslash _{\mathrm{t}}^{r}(x, y)dy+\frac{1}{2\mu}u(t, x)^{2}$ (18)
, 23 (14) .
23 $g(x)$ $g’(x)$ , $g(x)$ .
, (16) (18) ,
$\frac{\partial}{\partial x}$u( $x$ ) $= \int_{-\infty}^{+\infty}g’(y)\mathit{1}\mathrm{V}_{t}(x, y)dy$
$-( \frac{1}{2\mu}\int_{-\infty}^{+\infty}g(y)^{2}\mathrm{A}^{r}t(x, y)dy-\frac{1}{2\mu}u(t, x)^{2})$
. $()$ .
2.2 $g(x)$ , $t>0$ ,
$\int_{-\infty}^{+\infty}|\frac{\partial^{2}}{\partial x^{2}}\mathrm{A}^{r}t(x, y)|dx\leq(C_{1}’.+C_{2}’.C_{\mu}^{1}.(g)+C_{3}.’ C_{\mu}^{1}.(g)^{2})C_{\mu}^{1}.(g)$
.
, (16)
$\frac{\partial^{2}}{\partial x^{2}}\mathit{1}\mathrm{V}_{t}(x, y)=(-\frac{1}{2\mu t}+\frac{1}{2\mu}\frac{\partial}{\partial x}$u( $x$) $)N_{t}(x, y)$
$+(- \frac{x-y}{2\mu t}+\frac{1}{2\mu}u(t, x))^{2}r\mathrm{V}_{t}$ $($ oe, $y)$
. , 21 .
(15), 2.1, 24, 22 , :
2.3 $g(x)$ , $t>0$ , u( $x$ )
u $(t, x)$ , u oelt, $x$ ) $x$ .
.
136






, $u(t, x)-g(x)$ (11) , , (12)
, .
3Lipschitz
, (2) $g(’x)$ $h(x)$ (1) $v(t, x)$
. $u(’t, x)$ $v(t, x)$ .
$w(t, x)=u(t, x)-v(t, x)$
. $u(t, x),$ $v(t, x)$ , $t>0$ , $w(t, x)$
$wt(t, x)+( \frac{u(t,x)+v(t,x)}{2}w(t, x))_{x}=\mu w_{xx}(t, x)$ (19)
$w(0, x)=g(x)-h(x)$ (20)
.
, $g(x)$ $h(x)$ . $\rho(x)=\mathrm{e}^{-x^{2}}$ ,
$\epsilon>0$ ,
$\varphi_{\epsilon}(t, x)=\sqrt{w(t,x)^{2}+\epsilon\rho(x)}$ (21)
. $\rho(x),$ $w$ ($t$ , x)=u( $x$ ) $-v(t, x)$ $x$
, $\varphi_{\epsilon}(t, x)$ ,
$J_{\epsilon}.(t)=. \int_{-\infty}^{+\infty}\varphi_{\epsilon}.(t, x)dx$ (22)
.




31 $t>0$ . ( $x$ ) $R(t, x, \epsilon)$
$\frac{d}{dt}J_{\epsilon}(t)\leq$ $-\infty+\infty R(t, x, \epsilon)dx$
. ,







$\frac{\partial}{\partial t}\varphi_{\epsilon}(t, x)=\frac{\partial}{\partial x}(-\frac{u(t,x)+v(t,x)}{2}\varphi_{e}.(t, x)+\mu\frac{\partial}{\partial x}\varphi_{\epsilon}(t, x))$
(23)
$+R(t, x, \epsilon)-\mu\epsilon\frac{\rho(x)(w_{x}(t,x)-xw(t,x))^{2}}{\varphi_{\epsilon}(t,x)^{3}}$
. 3 0( )
. [ ]
, . , (15)
.
31 $g(x),$ $h(x)$ , $u(t, x)$ , v( $x$ )
$g(x),$ $h(x)$ (1) . , $t>t’\geq 0$ ,
$\int_{-\infty}^{+\infty}|u(t, x)-v(t, x)|dx\leq\int_{-\infty}^{+\infty}|u(t’, x)-v(t’, x)|dx$
.
[ ] $t>t’>0$ , 3.1 . $t’=0$ ,
, 2.4 . [ ]
3.2 3.1 , $u(t, x),$ $v(t, x)$
, , $t>0$ , , u $(t, x)$ ,
v $(t, x)$ , $u_{xx}(t, x)$ , $v_{xx}(t, x)$ $x$
, , $tarrow$. $0$ , u( $x$), $v(t, x)$ $g(x),$ $h(x)$
. \S 2 , Cole-Hopf




(1)(2) , $\mu=0$ , ,
$\overline{u}_{t}(t, x)+(\frac{1}{2}\overline{u}(t, x)^{2})_{\Phi}=0$ (24)
$\overline{u}(0, x)=g(x)$ $\acute{(}25)$
Burgers . (24)(25) ,
. $\overline{u}(t, x)\backslash$ ,
$\phi(t, x)$ ,
$\int_{0}^{+\infty}dt\int_{-\infty}^{+\infty}dx\{\overline{u}(t, x)\phi t(t, x)+\frac{1}{2}\overline{u}(t, x)^{2}\phi_{x}(t, x)\}$
(26)
$+ \int_{-\infty}^{\infty}dxg(x)\phi(0, x)=0$
2 , (24) $(’25)$ . ,
(24 $\grave{}\acute{(}25)$ .
.
Hopf[3] , $\acute{(}1$ ) $\acute{(}2$ ) $u(t, x)$ $\muarrow 0$ , 1\acute 24)(\acute 25)




$y$ $y_{*}(t, x)$ , $y^{*}(t, x)$ ,
$u_{*}(t, x)= \frac{x-y_{*}(t,x)}{t}$ , $u^{*}(t, x)= \frac{x-y^{*}\acute{(}t,x)}{t}$
, $t>0$ , $x$
. , $\mathrm{L}^{1}(\mathrm{R})$
$\overline{u}(t, x)=u_{*}(t, x)=u^{*}(t, x)$ (27)
. , (7)
.
, $g(x)$ $\overline{u}(’t, x)$ $x$
. , $t>0$ ,
$g(x)$ $\mapsto$ $\overline{u}(t, x)$ (28)
( $\mathrm{L}^{1}$ - ) \searrow ,
$u(x, t)$ $arrow$. $\overline{u}(t, x)$ , $\muarrow 0$ (29)
2 , $\phi(t,x)$ . $\pm\infty$ .
.
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( $\mathrm{L}^{1}$- ) ,
.
:
A) 3.1 (24) (25)
( , Kruzhkov[4] . 3.1 , ).
B) (1)(2) , $\mu>0$ , $g(x)\in \mathrm{L}^{1}(\mathrm{R})\}_{\llcorner}^{-}$ (
$t>0$ ) u( $x$ ) $\in \mathrm{L}^{1}(\mathrm{R})$
( 3.1 (7) ).
C) ,
$\mathrm{L}^{1}(\mathrm{R})$ $\mathrm{e}$ (PourEl-Richards[5]).
D) $g(x)\in 6$ , $t>0$ , (27) $\mathrm{L}^{1}(\mathrm{R})$
(B) ).
E) $g(x)\in 6$ (1) (2) $u(t, x;\mu)$ $\muarrow,$ $0$ (24)(25)
u-( $x$ ) $[]_{\llcorner}^{}\mathrm{L}^{1}(\mathrm{R})$ (Hopf [3] $\mathrm{L}^{1}-$
).
, A (24)(25) .
, $\mathrm{E}$ , ( $\mathrm{D}$ )
. , .
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